Pharmacology
The fate of chemicals in the body and their actions on the body @ the molecular, cellular, and organ level. 

· Originates from the words Pharma con and logos

The RDH will need to know the principles of pharmacology.

1. Health History – drug information is essential for a complete and thorough history. How do drugs impact on management and do they result in a change in the oral cavity. 

Treatment should not begin until the nature of the drugs is clear... use a reference             source.

2. Administer drugs in a dental office i.e. Fluoride, chlorohexadine

3. Handling emergency situations… ability to recognize and assist in emergencies

4. Planning Appointments… asthmatic patients should have PM appointments, while diabetics have fewer problems in the AM.

5. Choosing self medications… assist in the intelligent selection of prescribed and other OTC products.

6. Discussing drugs with other health care providers. Proper terminology is a must.
Pharmacokinetics

· How a drug enters the body

· How a drug circulates within the body

· How a drug leaves the body

Pharmacodynamics – the effect the drug has on the body.

· Combats infection
· Reduces pain perception
· Sedates the patient
Pharmacokinetics 4 major steps

· Absorption
· Distribution
· Metabolism
· Excretion
Routes of Administration

1. Enteral 

· intestinal tract
· oral
· rectal
· PO
Advantages 

· the drug may be retrieved by inducing vomiting

· safest

· least expensive

· Convenient.

Disadvantages 

· Delayed reaction to drug

· Absorption is unpredictable.

*First pass effect: Through the liver destroys most of the drug. This is why more drugs must be given.

Rectal- poor patient acceptance, absorption via lower bowl is very unpredictable

Parenteral Administration – any other route than by GI tract

2. Intravenous 

· most predictable absorption

· achieve constant plasma levels

· great for emergency situations.

Disadvantages

· No irretrievability if overdosed
· Must have asepsis
· Needle trauma – bruising
· Greater incidence of side effects or allergies
3. Intramuscular

· Rapid absorption
· Large amounts of drug can be tolerated
4. Subcutaneous

· Under the skin
· Absorption is slow
· Amount of absorption can be slowed down by adding epinephrine
5. Inhalation

6. Transdermal – Nicotine patches, hormone replacement – slow release

7. Transmucosal – sublingual i.e.) nitro sprays

Absorption and Fate of a Drug

Absorption



Distribution

Ionization State


1. Blood brain barrier (placenta)

Molecular Size



2. Plasma Protein Binding

Water/Fat Soluble


3. Depot Storage

Formulation –Tablet


                       Liquid

                       Time Release

Food in GI Tract

Stomach pH

Bioavailability – The percent of the drug that reaches the target organ. Higher is better.

Plasma = Circulation

Drug Bound to Proteins              

Free Drug




Albuminum/Globulins

Non-specific Tissue



Biotransformation Metabolism




Specific Sites of Action

Depot Storage  

Therapeutic Response

Formed metabolites are less                                                   

Sedative                                                                                   Active as a rule - liver
Antibiotic
Excretion 

Kidneys

Saliva

Sweating

GI tract

Transfer of Drugs through the body

· Local anesthetic must have certain properties that allow it to move through the tissues

Drug Distribution

Dependant on how well and what rate a drug passes through the cellular membranes of the body. All membranes are composed of lipids, proteins and carbs which influence the passage of drugs across the borders. 

There is a system of pores and holes through which drugs of smaller molecular size can pass. Ideally a drug must be no ionized (unchanged) lipophilic (soluble in fat) and of low molecular weight (size) to facilitate passage through a cellular membrane.

The mechanism of drug transfer across biologic membranes

1. Passive Transfer

· Simple Diffusion – proportional to the concentration gradient and lipid solubility

· Filtration – Water soluble molecules are small enough to pass through the membrane pores

· Osmosis – the passage of water through a membrane.

2. Specialized Transport

· Active Transport – from an area of low concentration to an area of higher concentration against the concentration gradient… membrane carriers are used.

Factors that Alter the Drug Effect

1. Patient compliance

2. Psychological factors … the placebo effect

3. Tolerance … the need for a larger dose to have the same effect

4. Pathologic state … liver or kidney disease may lead to a larger duration of drug action

5. Time of administration

6. Route of administration

7. Gender … Females are more often sensitive to drugs

8. Genetic variations … variations in the bodies ability to metabolize drugs which may result in an increase of adverse affects

9. Drug interactions

10. Age and weight … weight is the usual basis for determining dosage … children and the elderly react to drugs differently than adults. The elderly are more sensitive to more drugs.

Drug Interactions

Action of an administered drug on the effectiveness or toxicity of another drug administered earlier, simultaneously or later. Undesirable effects usually result. Absorption, metabolism, amount of bound drug in the plasma may be affected by another drug.

Types of Drug Interactions
1. Addition… response elicit to combined drugs is equal the combined response of the individual drug 1 + 1 = 2

2. Synergism… response elicited by combining drugs is greater than the combined response of the individual drugs 1 + 1 = 3

3. Potentration… a drug which has no effect enhances the effect of a second drug. 

      0 + 1 = 2

4.   Antagonism… drug inhibits the effect of another drug 1 + 1 = 0

Adverse Reactions
Although drug act on our body to accomplish a desired effect, (therapeutic effect) they can act on many different organs and tissues. This lack of specificity is the reason for adverse drug reactions

1. Toxic Reactions… the desired therapeutic effect is exaggerated. Affects the target organ. I.e. Sedative affects the brain to the point of unconsciousness.

2. Side Effect… drug acts on a non-target organ to produce undesirable effects. 

· Xerostomia

· Upset GI tract

· Phocomelia (impact on fetus inability to form limbs) teratogenic drug effect (creates monsters) thalidomide – drug name

3. Idiosyncratic reaction… because of one’s genetic makeup, they are more susceptible   

to adverse reactions

4. Drug Allergies… an immunologic response resulting in a rash or difficult breathing       

Or *anaphylaxis

5. Interference with natural defense mechanisms… steroids can reduce the body’s 

            ability to fight infection

Drug Nomenclature

All drugs have a chemical, a generic and a brand name.

· When the drug is being created and investigated the chemical name, based on its chemical structure is used for identification

· Before drug is marketed it is given a generic name and each drug only has one generic name – use lower case only for this name.

· The brand name or proprietary name of a drug (there maybe more than one) is used when the drug is marketed. A capital letter is used.

I.e.) ibuprofen… Motrin, Advil

     penicillin… Amoxicillin, Ampicillin

     articaine… Septanest

Prescription Writing

After DDS has written the prescription you may be expected to explain the regimen of therapy. Knowledge of proper prescription format can assist the RDH in providing a double check on the prescriber.

Heading, Body, closing are the major parts of prescription.
Abbreviations
a       before

*ac    before meal

* bid twice a day 

c       with

cap   capsule

disp  dispence

gm    gram

h       hour

hs     before bed

p      after

*pc   after meal

PO   orally

*prn  only as needed

*qid  four times a day

*q6h every six hours

s       without

stat   immediately

tabs  tablets

tid    three times a day

tsp

tbs

Rx – take though

*Any narcotic write in roman numerals then in full writing and circle it (amount of drugs)

SIG – directions to client

For a liquid put down concentration of the liquid 150mg/5mL

Antimicrobials

1. Antibiotics (effective against bacteria) … tooth or periodontal infection

2. Antifungal … oral yeast infection … candidiasis, (candida albicans) (mycotic infection)

3. Anti-Viral… Oral viral infection… herpes, mumps, chicken pox, warts.

Antibiotics

An antibiotic is a chemical substance produced by micro-organisms that have the capacity to destroy or slow down the multiplication of other microorganisms. Most antibiotics used today are semi or completely synthetic.

Prophylactic Use

When the patient is immunocompormised i.e.) HIV, patient on chemo therapy, uncontrolled diabetic, aging – antibiotic is given prior to treatment – also with heart problems and joint replacements

Therapeutic Use

1. Fever

2. Lymphadenopath

3. If the infection is spreading and is acute

4. When a tooth is avulsed

The Ideal Antibiotic

1. Would have a specific spectrum of activity (bacteria it attacks)

2. Capable of penetrating the site of infection

3. Must be low in toxicity to the host.

4. Adequate concentration of antibiotic is achieved in the tissues and maintained at that site

5. Doesn’t readily promote bacterial resistance nor create a serious imbalance of flora

Definitions

Bacteriocidal – Kills bacteria

Bacteriostatic – inhibits growth of bacteria and reproduction

Super Infection – client is taking antibiotics, opportunistic infection… the clients immune system is compromised (secondary infection)

Characteristics of Bacteria

· Staining properties

· Morphology (shape)

· Do they need oxygen to live?

· What is their arrangement together?

· Virulence

· Resistance to antibiotics

Antibiotics Used in Dentistry

1. Penicillin … the antibiotic of choice for dental and oral bacterial infections. *If you are allergic to penicillin you are allergic to the whole family.  

Mode of action… Interferes with the synthesis of the bacterial cell wall thus rendering the protective cell wall useless.

Spectrum of Activity… selective

Generations of Penicillin Development

1. Penicillin G (injectible), Penicillin V (oral)… limited spectrum of activity *good for gram positive, for causing pneumonia, for gonorrhea, not effective against gram negative bacteria. Tailoring the antibiotic… i.e. Procaine, Penticillin, Benzathine, Penicillin G

2. Cloxacillin, Methacillin… effective against resistant organisms. Certain bacteria learned to produce enzymes to destroy penicillin (penicillinase)

3. Ampicillin/Amoxicillin (AMOXIL)
Pharmacology of Amoxil

· Bacteriocidal
· Stable in gastro-acids

· Broad Spectrum

· Given without regard to meal times

· Excellent bio availability

· Rapidly absorbed into the blood stream

· Only 20% protein bound

Amoxil + Clavilanic acid = Augumentin

Adverse affects of Penicillin

· Allergic reactions

· Dizziness
· Confusion in elderly

· Anxiety
· Diarrhea
2. Clindamycin… (Dalacin)… used if patient is allergic / sensitive to penicillins

3. Metronidazole (Flagyl) … combined with AMOXIL in treatment of some periodontal disease in order to increase effectiveness against anaerobic bacteria and amoebae. No alcohol if taking this!

Other antibiotics

· Tetracyclines

· Erythromycin

· Cephalosporin
Antifungal Agents

Used to treat fungal or mycotic infections. 

Mucutaneous-of the skin or mucous membranes of the body i.e. Thrush by Candida albicans

Mycostatin (nystatin) Keroconazole, Fluronazole. How do they work? Bind with sterols in the cell membrane.

Antiviral Agents

*Zovirax (acyclovir)

How do they act? Inhibits DNA replication. Ex. Of oral viral infection… herpes/chicken pox, shingles/mumps, warts/herpangina/infectious mononucleosis

Autonomic Drugs

Certain drugs either administered by the Dentist of Physician mimic or lock the actions of the ANS by complementing or interfering with the action o the neurotransmitters of the ANS. 

The ANS has an effect upon:

· Heart rate
· Size of blood vessels

· Pupil size

· Saliva production

· Action of sphincter

ANS = The sympathetic and the parasympathetic nervous systems

Sympathetic

· To mobilize energy. Fight or flight syndrome

· Heart rate increase

· Heart volume stroke increase

· Bronchi dilation
· Pupil dilates
· The deep vessels dilate
Parasympathetic

· To conserve energy

· Rest and Digest

· More saliva production

· More digestive activity

· Pupil constricts

*1. Drugs that mimic the SNS are called adrenergic drugs i.e. epinephrine... combined with local anesthetic. Used also in an asthma attack.

2. Drugs that block the action of the SNS are called adrenergic blocking drugs. I.e. propanolol used to slow heart rate.

3. Drugs that mimic the PNS are called cholinergic drugs I.e. pilocarpine – increases saliva production

4. Drugs that block the action of the PNS are anticholinergic drugs I.e. atrophine, scopolamine – both drugs reduce the rate of salivation, hence dry the mouth.

